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im^m 1 1 ^j^-^j:<t^2 mm<r>uiScmi^n.^m0'm (o f dm) js^o 

^ t ^ -t- * m^is 1 \,zmm<o 0 F D M^-^o r 'f /N'- V f-'^m-H^o 
^ t ^mk tt^ itfzii2 jcfaffe(7) 0 f d um^or-c ^n*- ->^^m 

x^yT'T'ti^ mi5|ll;feJ:C>'^2<^WtjJt;0^fi{i. ^^m:^J^llWm:tlJ4: (CN 
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t irmWit-t^hm^yM 1-3 (7)i^fLi^^\,z^m<r> O F dm#^<7) >'n*- 
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i h ^ 1- ^ 1 t {i 2 l3|Bm<^) 0 F D MM-^O iJ^M v^^M 

mmut-^{i.-t^<ti,m^h'^-^mmt'^m^m (ofdm) m^<7^mmm^^ 




aiiE# 2003-3097946 



=M 2002-312189 



4/ 



a t ^mwi t-r^ m^m i s Kt^m.(7) o f d mm-^o i5^>f ^ f-^mmwo 
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^t^mw^t^^m^mi 9tfzii2 o^c|^m<^oFDMffi■^<^^^-r/^''-v^ 
mum imr>'m2 <Dmtiit<7)mii^nLxoF DMm.mm<D^mm-^'<7)^mmt} 

^2 <7>m,tiit(Dmi^nLx OF DMm.mm<7)^mm^<D^m'mt}m'S:mwLt ur 

^ti:S^W:ti-^m^mi Stfziil 4mfim<^OFDM>fi^<7)iJ^'</N'-vf- 

im^^ 2 4 ] mt'^m.tiit^m.uxm^^ h ^mm?n^(D l ^ v^-d^ 0 f d 
^t^mwLh-t^m-^-^i 3-1 ^(r>mM^ztzm<ooF'DMm^<oir^ 

[0 0 0 1] 

^(D^m\t. {^•f'J:<ii'^2 7h^(0%^M^^'9^m^M. (Orthogonal Frequency 
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Division Multiplexing. i>KT TOFDMJ i:|B«) m-^(r>mmm^^^'f ^ 

10 0 0 21 

s 2^^<^^'ttffi-^0'fprttj&^;6^^#(bti,;&'|@/^'0^>fim:fjJ: 0 ^^v^^>@tttg(d: 
[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

f5M#tt*>^iiT-§. mx.i:£. um^mm,t!Mm^mtiit (cnr) 

[0 0 0 6] 

[0^#i1^:^i^ 1 ] 

J > (tt) l!*i:^1S^> 7*^ T##4$^&#^. 2 0 0 1^5^ 2 5 B. Vol.25. No 
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.34. pp.l-6> R0FT2001-54(May, 2001) 
[0 0 0 7] 

^^t^ (mMai:^j) ic^LTs ^mmi3 m^mmti) (7)mtii>zmmm^'^K2 

[0 0 0 8] 

i^^^mmw:<7)m^\<zii. m^<o^m<7)^mm-^<oi^M^i't<7)ttM^vxm 

[0 0 0 9] 

^<D^mm^<o CNR <Dmb^± ^^^t ^ 0 ^> ^mmumT-f- >?> i: 9 
mmTb^h':>fzo 
[0010] 

^LT. WL±it^f^^-ij^<or^ ^<(-i^i-^mmmii. mi^-^^^mnm'^mij 
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[0 0 11] 
[0 0 12] 

-e(i. i>^:< t^) 2mi£O0FDMM■^<^mP^I^«:;tt•'i>^'f^^*-'>^^#^ 
[0 0 13] 

^^-r^y-^'jj^m.mut, y-')j:-^m^fifz^mm^<ommm.m^i,zx 
^mmtimn^t. y-v ^^^^ivfz^mm'^ti^m^<Ds^m^^m^m^^x 
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[0 0 14] 

FDM) ■ii^(Dmmm. iii-xf. y^^^-i^^m^^z^^^x^mzmm-tho 

[0 0 1 51 

^^mmMi^m^m. (of dm) -Ts^oi^^ {^^m) m^\t. 5:v^<^^^^^ 
i)m^-t:b^^<Dm.m.mz X o xmrn^^mii ^ xf^^i.x^m\^. '^mmxit 
m<D^m^m.m Lxmm-r^^^mi^^x^h o > Wi^'^m^(o^mxm\zmmit 

[0 0 16] 

0MI9^ #i^^i?^tCib^v>TQP SK (Quadrature Phase Shift Keying) 

QAM (Quadrature Amplitude Modulation) ^y^rtiDQPSK (Differe 

ntial Encoded Quadrature Phase Shift Keying) 'H^^Xt'V ^ )V^m^P'^ 

tfz^ mm^-^^^-^^i^mmmizm-t^mmm.. ^imT--$^^mm 
^fifz^m^^-(uy vmm^m^ii. mMom.^^'^m^^x^izDB? sk^b 
p SK:f]^xri^^ )v^m^tLX7b^(b>. ^inhib^^'mit^rL^ -e•<75m^ ofdm 
m'^imm<o^mmm.mzm^mm $ i^xmm $ ti^ o 

[0 0 17] 



{±iSE# 2003-3097946 



M 2002-312189 



: 10/ 



[0 0 181 

^-L. ^mm<ommi&m^mm^.(om^mi^MLxmm^^^x\^^:hm^. m 

[0 0 19] 

■^tLX7!)^hm^ir^ztxm.mLX\^^:ho 

[0 0 2 0] 

)i^TYWiimu^xii. Ts^^y^-y^uuy v-^^mMmizmx^ftx 
is *) . o F D M^mmx i±ziixhi:i>t Ki^i^^^rM^ Lx^m^^(Dm.m 

[0 0 2 11 

m^^m ^ ^i>(Dx. —m. k . v v u - 7 ^ - v > i^'-m 
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[0 0 2 2] 

mm(D=Bm i . 

[0 0 2 3] 

mi^m^-m. (OFDM) ^■^<?)mp^i^At^iiii^j^B^^i->i>o mmm^Aiz 
a, miry'T-ri 1. iii-^jL-*f 1 2. ^1 agc i^mmnrnm ui s 

1 5^m-t^o m.mm^Bi,zi,t, m2ry 7-^-2 1. 02f^A~^22. ii2a 

GCgP2 3. 1^2 A/DgP2 4. idiiXf, ^2 0FDM^pg|52 S^^f^o 
[0 0 2 4] 

HI or-f/N'-v-^^m^ttli^^v^T. miT>-r-^l l:feJ:t>'^2 T^T^f- 

*3J:c;'^^2-f-i— ^-igB2 2{i. ^#L;^T"tni5^4£j^#^^mPi-;g,« ^lAG 
C {^Wm%m^ : Automatic Gain Control) IIP 1 3 is i Tf^ 2AGCg|523{± 

gpi 4:fej:t>*^2 A/Dgp2 4{±. mm^fim%mmi^itfzri-u 

o 

[0 0 2 5] 

01 OFDMaTOl 5i3J;t/||2 0FDMmp^2 5 {i. OFDM^P$tt 
[0 0 2 6] 

m:^ifcJt^g|53 1 {i. 01 OFDMmiS^l 5i3J:U*^02 OFDMmPS|5 2 5 
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NR)b-(CNR)aI L i v^-fit mtlitm) ii)>TX-^:h^^^^^i:it^LX. # 

[0 0 2 7] 

m-^m^ymmn^m.mm.^ 3 3 1*, ^ 1 o f dm^p^ 1 5 j: 2 o f 
nx^mt^mm^mmLxmm^^^fifzm^{cm)^Qc^mt)-t^T()^^. m 

10 0 2 8] 

\^^-fM-iMisiLxmt)'r^o 

10 0 2 9] 

^mm-^(7>m^m<^'mtiitizf^^\:x^ mM^-^^^i^tzmmm^t. m^^tirz 
/sf- i^^^^K ii^xm^ Lfzm^ t ^ ^ o 

[0 0 3 0] 

J9 f TiE^s ^ nis L T m :d 1- ^ o 

[0 0 3 1] 

>kK. mi OFDMam^l Z^iiXf^2 0-FT>ymm^2 5<0f*II$#^^Ui 

mirho m oFDMmpfRi b^i.xfm2 0YViymmn>2 5(on^\z\±, if 

- (GI) =l:l^*-r^mi G m*g|54 l*3iC>'m2G m*lf|5 

5 1Sr;^1--2>o miGl^.i:mt^l^^m^^Xt3t\^. 0FDM<^>'>>'4^;W 
y^^m&\^XXt}Kmw^f\>X\^^:ff- >tJ'-/N';v$:B^*U ^2 

Gi^*B5 \i^^2^mm^\znLx^m<DWi\'^^'^^o 
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[0 0 3 2] 

"^^nmy-v^mm (fft) i-^i^-e^^mK^^v-d-^ mi^mm-^ 

[0 0 3 3] 

^ 1 m^mm^U 4 3i3XX/n2 immm^U 5 3 {±> ^ - U J^^m^fttz O 
tbtr^T^r-^-l 1> 1 2^-^<^)^m^-f-ll^-t-^<5^l^#140ffi5g^^Jf 9o 

[0 0 3 4] 

^ 1 n^mMtimnu 4 4 is i 2 m^^iim:^?!^^ 5 4 «^ $ ^/cfs 

[0 0 3 5] 

^ 1 4 6 ^ J: 2 mPSB 5 6 {i. 7 - 1; J^i^m $ tt/j^^^ K ^ >f > 

co^is-sti. mmMiY:^ ^ ym^\z.ti\^x\^m^<Dm.'^^^(r>mm^^m^^m 

^ ||impg|54 6i3j:t>'^2mP§R5 6(i. ^lFFTfP42. ^2FFTf|S5 
2<D}i^^ti\z. 0HS^I^«^g|54 3:feJ:l>'^2f5ailj^^^g|5 5 3oai:^<^)^m* 
tS'fl-f-^^^ t> ^<Dm^^^ 1 «^iim:tl?I#§|5 4 4 i3 J: 0*^0 2 m^m;^?! 

[0 0 3 6] 

tfvi. -©-^MJ^/^flj^^^MS^^S 3<^l*Ig|5T'{±. >(i-^S^gR6 1 ti. ^1 
OFDMrnHlfPl 5;&-<b<^miilH:)!3i:^2 OFDMmiiia5 2 5 :6-^<7)miim:^J<7) 
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9 ■^'fRTttid^— :fr$:^^-r;?)o #-i-^^J#'g-^^ 6 2 ^ 1 0 F DM^liSU 1 5 
^^h<Dmmiiit}tm2 0FDMmP^2 5 /i>-^O^iStB:;'j<7)^/^ ^^flj^f T--^^ 

•t^o -etT, mtjititm^s m-^mme iy()^^<Dm^m-^ 

iE^3 4 Kmti'^fi^o 
[0 0 3 7] 

^iT% «^7jtiticgp3 i<D&,tiKii^. m^misiUQ \<D^tit. m^mm 

[0 0 3 8] 

(CNR) :^(7)^1 tci O^^tLiSo 

[^11 

(CNR)^ =max[(CA«)^.(aVR)J 
[0 0 3 91 

liL. (CNR)A^ (CNR)b^ (CNR)scl-^^^T{±±fBt7ti:i3t}-e^f). Mmmax[X 
1. X2](i. XitX209-^0:^§vni^^S^tTm::^i-r;5Mmtr$)^o S/i. 2 
o T :^ T- -e^«1- ^ #-^<7) tL-rtL<^ill^«:^3 L V ^ t L /io 

[0 0 4 0] 

-So 

(CNR)^ =i(Vfa;^+V(a^)' 
[0 0 4 11 

t fz. Miz^^^(D^'^<D C N R (CNR)mrc 1 1" t . (CNR)mrc**-^<^^^ 3 
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(cnr)^^ = (CNR)^ + (cnr\ 

[0 0 4 2] 

*t:^«rlll3 ic^i-o ilL. mSit. (CNR)A{idB^^-e2 0 dB t L. (CNR)b?: 
dB^^t?0 dB^-ib4 0 dBtX-m\:^'tfzm^<0^^^<DCNR^ dBmm 

[0 0 4 3] 

ms^^h. ^-t3i^oJt^{±, 2^<o^mm-^<7)CNR<7)m (cnr 10-^2 

[0 0 4 4] 

f^^lJ^-^J^ when max[(CjVJ?)^.(CjVR)J 

YMIR.^'^ , otherwise 
[0 0 4 5] 

^Axmw-mW)m^t^fz^^{t, m^^(Dm^\,z'^'ox\h^m^^m 
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Sg , otherwise 



, when (CNR)^ ^ [CNR), 



'B 



[0 0 4 6] 
[0 0 4 7] 

^ o 

[0 0 4 8] 

^-Cv ^ ix- V 3 > Lfj:$S*fr^1-o m t. (CNR)Ati d B^^T-2 0 d B t L 
X (CNR)B*dB^^T-0 dB:d^ib4 0 dBt'r^m\:-^'^tzm'^(r>^Jt^^(OCNR 

[0 0 4 9] 

I114-e{±. 2o<^^M#-i-OCNROM;d^4te< (^ttlOB^T* 1 2 J£S 

1 2i£i2tT-{i. m-^mn<r>mtix^^^ 1 2)5^^-1^2 sisatx-ti^fim^ 

[0 0 5 0] 
[0 0 5 1] 
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[0 0 5 2] 

^ o 

[0 0 5 3] 
[0 0 5 41 

HI 5 ^c^v^T^ ^ 1 o F Dymmu i 5 a . n 2 o YDyLmMU 2 5a. m:tj 

^imUZ 1 a. ^im^2&m:tJ?t#lfP4 5> ^2m^?^mtl7t#gB5 5, Si 
[0 0 5 5] 

%\0¥T^ymm^\ 5 aF*30Sim^?g^m:?J?I^ia5 4 5Ji, fll FFTSB4 
2;6-ibSimMSR4 6tcailJ$tL;?,jl?^^K^-f >#-^7&^A:^$tt. 
^<^m:^J^!t^T^#tTffi:^i-^o l^^l::. S2 0FDM=mMg52 5 aI*I<^S2aj 
^^gtS:tl7t#SB5 5fi. S2FFTgj5 5 2 ;&^«bS 2 m^lfR 5 6 t::aJ:tf ^tL-S^ife 

[0 0 5 6] 
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^-v: 18/ 



5eL. ^hiz^ ^mm^mA. Bm(Dmm^mm,tinm'^mt}it{cm)f,. (cnr)b 

|(CNR)b-(CNR)a1 Tbm^OL^y^^m miJitm) iikr'C0):h^^^i)^^itm.L 
[0 0 5 7] 

[0 0 5 8] 

10 0 5 9] 

v^^>m-^izMLx. ^mM^]&^(Dmt)m^mnLxmt}ititmu3 1 aic 

[0 0 6 0] 

j^A. Bm<omm^mm,-tjnm'^mtjiticmA^ (cNR)B'S:^ie>. $ibtc(cNR)A<^ 
m^mmtLx{(m)B(Dm^^mn-L. ^<om^(Dmnm kcnr)b-(cnr)aI 

2mm'^^ WLmi&.m i^zmti-t^o 

[0 0 6 1] 

m'^m-siy^mmn^mm^us 3 it. m-^ititmu3 1 a(r>mts'ki>tK. m 

1 OFDUmmUl 5 aidXX/m2 0FDMmil^2 5 2i-^^h<DmMm^\zML 
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[0 0 6 2] 

[0 0 6 3] 

t^oT. 'fS-^M^/^^iJ#^^M«^f|5 3 3^om:tJ^i^ mM?fe^:55-rtlc2o(7) 
[0 0 6 4] 

[0 0 6 51 

[0 0 6 6] 
[0 0 6 7] 

1216 l3i3V>T. ^1 OFDM^Pt&l 5 b> ||2 0FDMmP^2 5h. mtl 
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itit^^ 31b^ ^lAGC^lS ^<r>^.t!l^m. ^2AGCg|523 ^<DXt!m 
ov^-Cti^ mM<Ofmitfzli2tmUX*^^o ttz. ||lAGCSB13h^2 

2^ *5> o 

[0 0 6 8] 

^\0Yv>ymmn \ 5 bi*i<7)0iy^>;itm^4 71*. ^1 a/dsri 

:tJia^?|[#LT^im:^lfll1im-tt LTm:^JJtJt^gI5 3 lbi:||lAGC§&13 
tcm^I-r^o IWI^l::. ^2 0FDM«P$P2 5 al^O||2r'<>^taig|55 7t±^ 
^2 A/Df|5 2 4ii-h%2 G m*g|5 5 1 tcffi^fj $ tt;?,^ 2 ^'fS'ft^;ei^X:^J $tt 

. #m^?gc^^om:^^^?t»tT^2m:^jM^#-^tb-cm:^jJtJi:icf|5 3 i b 
fc^2AGCSI5 2 sicmtj-r-So 

10 0 6 9] 

«:fjitJ±;^^3 1 b{±. Si >1tai^4 7<7)ffi:^J. ^ 2 r >f >1taig|5 5 7 

^ibtc, ^mHJ^J^A. B^OI^NF$>ltm:^J*t^^m*FJfc(CNR)A> (CNR)b 

^ lb (CNR) A<^'(i^Sm t LT (CNR)BO^:$5-*?^# ^OM:^<75t^# 

m 1(cnr)b-(cnr)aI 76^'B^^<^t^v^ii (m:^jJtffl) Ji;Tt?^>^:6-S56-^jticL 

[0 0 7 0] 
[0 0 7 1] 
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[0 0 7 2] 

btittitit-^o m2r^y:^m^5 7it. 112 a/d^2 4^^'bxt;t 
fzib<ommm^ ii^J^r. m2mtimmm-^t-r^) hmmvx. ^2AGcgB2 

10 0 7 31 
[0 0 7 41 

[0 0 7 5] 

i:LT(CNR)BOM^^?I^L. -5-<7)|l^<7)?t#^ 1(CNR)b- (CNR)aI 
[0 0 7 61 
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1 OFDM^UgPl 5 b:feJ;t>'^2 OFDMmMg|52 5 b )&-f>(^^p^-^t'JtL 

^ $ tty^cM-^ (cnr)egc^ m:(ji- ?r o f dm V r ^ ic^^f ^ o 

[0 0 7 7] 

[0 0 7 8] 

[0 0 7 9] 

^ ^ V J: o «9 ^y^^MiJ'-- 1 /iff -i- 1 =5? ^ o 
[0 0 8 0] 
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[0 0 8 1] 

^ ^) i: 0 F D M V > r i: t::®^^/'-^^^* S^i" * J: 9 ^mfSC t T /ctS* 
[0 0 8 2] 
[0 0 8 3] 

|lI7twi3V^T. ^lOFDUmmUl 5 c. ^2 0FDMmP^2 5 c. m:^ 

jt;jti^^3 1 c, mim^mmtimnuA 4f>^^'mt}it^m^3 1 c-^om:ti« 

Tti. ^i&<7)ff^.^,3 i:|WI^-e*>^o t/ix ^ l«^1im;^J?^^lfB4 4 ;6-'bm:dJt 
JfcicgB3 1 ^^(^tti:^!^^^!. ^2«^iimtl?t#«R5 4^-t,m:^jJtJtl!t$|5 3 1 c 

[0 0 8 4] 

<r>mi. m 1 m^m.'^ijinnu 4 4 oaitj^ ^ 2 m^fiim:^j?s#SB 5 4 offi:^;. 

^2«^^im:d?t#lHS5 4<^a^1il«:b<7)#^ic^tT. ^^m^ 
4 7, 5 7 7b^h(Dmimtimmm-^. ^2«:tifim«#*^icLfc^m^#^;^ 

h K (CNR) A<7)iit t LT (CNR)B<7)M:$5-^?S# 'e<7)M:S^<^Tl^>fit | (CNR)b 
-(CNR)At ^^^(OL^^^m. (.mtJitm) i^kTX-^^^^^^^i:itm\^X. ^A(n> 

[0 0 8 51 
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[0 0 8 6] 
[0 0 8 7] 

[0 0 8 8] 

. >mmii<o^mm-^'mti(oit^^mLfzMisi/^^m^m'^t^j:^o ^^t. 
miryy^i-i i}B2:x/m2r>7-t2 i'c^mLfzm-^(Dm-^^^fi^tL?f,^ 



[0 0 8 9] 

m.^X. H 1 4 4 is J: t>'^ 2 5 4 (7)|ii^]# 

-^IC^1-^#AGC^1 4. 2 4lcj;;i,'r'1'>il^^^MiEt-^J#'^{i> ^l^t 

^litm:^?t^g|S4 4i3j:jK02m^<im:^j?s»l$5 4<7)tii:b^-^mt. ^tL-e 

[0 0 9 0] 



[me] 
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[0 0 9 1] 
[0 0 9 2] 

[0 0 9 3] 

do li:2^||MO^^T-{±. #T>T-i-l 1. 2 l:;&^P>^>©$n;2>'ft-^om 

m ^ ^i) t ^ ^ o 

10 0 9 4] 
^M<DJ^M 5 . 

[0 0 9 5] 
[0 0 9 6] 

HI 8 lliSV^T, mi OF DUrnm^ 1 5 d . ^ 2 O F DM^TO 2 5 d > mtJ 
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mm:t»m#^5 5trov^T{i. mm<7)j^m2 tmmx^^^o 

[0 0 9 7] 

tit. m2mmm.m.timnu5 5<DmM^mti<7)^^iznLx. ^y-omm^ 
47. 5 7 7!)-h(Dmimtiumm^. m2mtimmm-^'^mzLfz^WLt:^>^^ 

'bt::(CNR)A<7)ft=^^mt L-C(CNR)B(7)^:9'*vt#L^ 1(CI^)b 
-(CNR) a} ^^mSeO L ^ v^-fift (m:^jJtffi) Ji^T-e*>^;a-Sj&^'SrJti^LT. 

^'^T?^'5r^ 2^i'g-^^iSiii^g[ftirai:tj-r^o 

[0 0 9 8] 
[0 0 9 9] 

[0100] 

^iit\z. mi mmm.mtimnu 4 5tm2 mmm.mtimMU 5 5 c 
(^nm^<o)ti3m^<omti^mmzit-<xi^%\^^i)-'^i)^mmL. m^^^^ 

[0 10 1] 
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[0 10 2] 
[0 10 3] 
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